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?heEhvirornnental hrotectica! Agency, in cansultation with other Federal 

agencies, has develaped interim m t i o n s  to be used for protectian of 
public health in areas where significant cantadration by plutanilan a r d  other 
-m e~ements nw exists or may in the kuture. interim 
-tiom provide uniform @dance to a l l  agencies of the Federal 
guvennrent on limitirq radiatian to perscar; expw3 to trmsunu 

are pmvidd. p ~ e  w i d e  a ranye of Qee rate limits and 

COrrespardurJ ' actian I d s  as a guide for aitaapecific actims. 

'm 
elements in the general envircplment rprtfl WLdl ths u final n2cam-btians 

Ihe interim -ti- develcpd by the Em- Pmtection 
Asency (SA) urder authority of w i v e  order 10831 an3 Fublic I a w  86-373 

(42 U.S.C. 2021(h)), as transferred to the Em- Pmtectian P q q  by 
Reorganization Plan No, 3 of 1970. These mquh that the A d m h b t m  tor of the 

'an 3yency "...advise the hpsident with respedt to 
radiation matters, directly or irdirectl y affecting health, FncludFrr3. & d a m  

establisfrment a r d  d m  of programs of -tim W i t h  statesw 

for all Federal agerrcbs the f d a t i m  of radiation stardards, and the 



for sitespacif ic actfcpzs. 
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In order to assist in the evaluation a d  deterrmrra tion of possb2e 
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Mvidual & oollective radiation doses are as-law-as--ly- 
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Residual Contamination Inplementrtion Actions 
levels Eauivrlcnt lo: 

betow: continuing surveillance; 
‘1 arad/yr t o  putmonrry lung, or monitoring rnd rrvlrvs sufficient 
3 mrad/yr to bone for reasonable confirut{on 

Rrnpe I projected dose rater at or unrestricted occupancy uithout 

Range I 1  projected dose rates general surveillance and 
greater than Range 1 routine ronitoring; 
rnd not to exceed implementation of A L M A  
Radiation Protection 
Guide (100 arem/yr UBEq) 

Range 111 projected dose rates continuing aonitorlng and 
greater than thole for evrlurtfon of tndividurts; 
Rrnge I1 (not to exceed access and/or use 1 ini tatlonr 
500 mrem/yr on an inter- 
mittent brain) permanent remedial actions 

pending implementation of 

Federal agerries m a l e  for hplementatim shadd pmvide for 
pblic health pm&&im by designam specific action 

levels for rites (or portians of sites) in tenrs of a or risk to persons in 
the critical mqneut of the perpllatico.1 h*carf cm residual cmtamhtian levels 
of the transursnium dements, an3 by ma- -ria- -tar-, 
restrictiors, or other C s .  Sitespecific criteria may b d e v e l q d  in 
-0- w i t h  these general guidelines, with &e consideratiun to the 
requirement of pmtaction of that sqrent of the pqxrlation at gmatest risk. 
CTassificaeiOpl of an area atould be rwiewed periodically d chqd as 
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lo.  he zxummxhtions are limited to wdluaticm an3 possible 
d a l  actions aggxpriate to stabilized CePrtamFMtian. 3hey Q rrrt 
apply to the transient period dur- hnasdiately foll- an accident 
when protsctive actions generally defined Ijr ewr_mency IE?spQNB criteria 
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DEFINITIONS 

*8S-~OU.~S.reisonrbly.~chievablt ( A U R A ) "  means that a l l  unnecessary radiation 
exposures be avoided and that radiation exposure of individuals and population groups be 
minimixed, taking into account oconomic and social considerations (adapted from ICRP 
Publication 22). 

* )  
I ,  

*bono* Mans osseous tfstue. The average totrl weight of this ttsruo fs aS8~08d 
to be f , 0 0 0  grams. 
30 of the Internatfonrl Comission on Radlatton Protection is rbout,iuelve times the 
average dose to *bono*. 

The equivalent dose to *bone surfaces* as dofined in ?ublication No. 
' 

-- . * /  

mcrftical sogmrnt of the exposod poputation* mini thst group of persons within 
the exposed populatfan uho, btcruso of rrstdency or other factors, ern on the 8Ver8@e be 
expected to receivo the highest lifetiie radirtfon dose to the pulmonary region of tho 
lung or to the bone from a specified source of tranrurrntum olornent contamination. 

%hole body dose equivalent* means the sua of the annual dose 8qUiValentS to 
organs multipfied by the woightfng factor specified fn ZCRP Publicstion 26 rnd aodifiod 
by the appropriate r8dirtion quallty factor. 

*general environment* means tho total terrestriol, at~orphoric end rquatic 
environments outsido the boundarfes of tederrtty.tic8nsed frcilltfes or outride the 
boundaries of sites uhich rro under the direst control of r iodoral agency. 

*Grry (Gy)* is the unit of absorbod dose In the 4nternrtfonal system 
and io 8qual to 100 rid. 

*miltirad per year to the bone* moans tho dose rate rttainod in the 70th yorr of 
chronfc exposure. 
the bone during the 70th year by the bono uti. 

Thfr doro rat0 is crlculrtod by dividing the alpha onorgy rbsorhd in 

mmitlirad por yorr t o  the pulmonary tung" means the equilibrium doso rat8 for 
chronic fnh8latiOn. 
per year in the pulmonary lung by the lung -88. 

This dose r a t 8  ( s  calculated by dividing the alpha energy absorbed 

*pulmonary lung* wan8 thr region of the lung consisting of respiratory 
bronchiolrs, alveotrr ducts, atria, rlveoli, and rtveolar soc8. The avorage totrl ueight 
of this tissue, {ncludfn# the capillary blood, Is rsaued to k 570 g r a u .  

.rad. I 8  tho mit of rbrorbd dose, deftnd ra the energy laparted to ti88ue by 
ioniring rrdirtlon, dtvtdd by the u s 8  of the tissue. One tad I8  equal to tho 
absorption of 100 orga of rrdlrtfon onergy per sram of mettrr. 
TO convert a dore rat8 #fvrn In dltlrad to mfllfrem, th8 1ERP currontly r 0 C O m o n d S  that 
a Quality futor of 20 bo mod for alpha (high LET1 rrdiatlon CICRP ROpott 30). 

L 

m@8df8tfWl ?rotOction Guide (1116). i 8  the radirtion do88 which should not b8 
excreded without tarrful con8idorrtfon of thr reisons for doing so; 
be u d e  to encourage th8 maintenance of radiation doses as far belou this guide 88 
prectfcrble (Fedrrrl Rrdfrtion Council UapOrt lo. 9) 

every effort should 

aStovert (Sv). the w i t  of dose rquivnientr in tho intrrnrtion8i rystem ( S I )  
and f a  equal to 100 r m .  

Wtronsuraniw 1 L ~ ~ n t 5 ~  means a l l  chcsicat elorentr with atomic numbers greattr 
than thnt of urantw 0s clarrified in the Periodic Table of L i e m ~ ~ 8 .  
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recamz&tions for the follcwing reasons: 
Md the mbny -es -kited w i t h  

first, the amplaity of the prablem 
hplamtation make it desirable to  

Win sum experience Mder a variety of cmditions ard  solicit mre cemmerrts 
in order to assure Azll CMsideration of all possible factorst a, the 
Natianal Academy of Sciences has ocmp?reted a of the biologicdl effects of 
al- radiatian, but it will 
their fh%ngs and develcp a o~~sehsus an kaplementation; and third, the Agency 

is develcphq a general policy for risk managmt of minogehic substan=es, 

sru=luding criteria for all radiomclides. Al- we do rat =p=t these 
factors to significantly m e  the -ti-, deferrirq prblicatfan of 
final -ti- w i l l  all= for full ccrnsideration of all M o m u r n ,  
prwide for technical capletems an3 uverall policy cons-* ’Ihe interim 

sevezal years to miew the results of 

-titms will Kply until the!y am superceded. 
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fRMC1IPAL PATHWAYS OF THE TRANSURANIUM ELEMENTS 
THROUGH THE ENVIRONMENT TO MAN 

?igur. 1 





Ingestim of transuraru 'um elanents generally represents a smaller 

errv- risk to Znrmarrs than inhalation. A, relatively anal1 fractian of 
a m  huest& transuraniCap elmt may be transferr& to the bloodstream I frpn 

A potential risk of g d c  a g e  to the prcgeny of aped bxii.viduals 

Fedezz peclister, Vol. 3gI p. 34098, an 23# l974# to Review the Need 
me for EStablishbq New mes for PlutaLium an3 other !rmmxadum Elaaents. 
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previaus padiation ion Recanart.ndations: 
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?heIrrternatior!al- ' ion on Radiological (I-) bas 
recently issued general guidance on lMts of risks deemed acoeptable by the 
gengal prblic for apsu re  tCr i d z F n g  radiation. In ICRP B&licathn 26 

(Param 118) it states that "frcm a revfew of a d a b l e  h f o m a t h  
related to rWcs regularly accepted in everyday l i fe ,  it can be cpnsluded 
that...a rfsk in tbe range of 106 to 10-5 per year %mild be 1-y to be 
a-le to any irr?livichral nsmber of the p&licOw 

Rationale for Recamrrerda ti-: 
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a ~ e  limit spcified for Range F i d e s  that dose rates to in 

the critical s;gpnent of t)ze *ation not exceed the radiation prptectfan 
quide limit of 100 -year frcm all (except h m  radiation 
an3 medical aFcsmes), ard that all be as-l~as-reasonably 
achievable (-1. 
this m e  be in direct relath to the -1 risks to the expxd 
m a t i a n ,  mi that the hi- the dose rate fran residual trannuanm 
el- amtadnath  the mom effort m d  be 
protection. k s e  rates in exess of those specified for Range 
of 500 mrem per year) am desigmbd as m e  m. %bse may be allawed 

It is irrtenled that the level of x m d i a l  actions w i t h i n  

for piblic health 
(to a limit 

where -whenthe eqpsum is teizp0m-y Mdrzot cantbww = 
rp.cutizmrm prote=tive medsure~ Lvd followap of the populatian. 
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For the sare reasan, it is useful to view an &jective for radiation 

m e  knplementation that the will 
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Evaluatians of the .terrtial of reaeclial act2 - a t  these existirq .. 
sites of canbmma ' tian excluded those areas cUrrerrtlyud= the w COrRrol 

instarres, with the rea=rgnitim that reterrtim of institutional -1s cannot 
of the Federal gmemnmt. Use restrictions may have to be q l i e d  in s ~ p e  

be CLsSumed to 
cuntime to exist. 
may mad remedial acticn is very small, the levels of -tian in 
unrestr id w are lw, an3 it a n  be e>cpected that only d n h l  rensdial 
actims d d  be w. (me major costs of h q l m t b n  a t  these sites 

wer the very 1- perids a potential hazards may 
 le size of the m t e d  amas at  these l o ~ a t i a n s  which 
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evaluation is essential prior to the initiation of any major remedial action 
prcgram. It can therefore be axcluded that consideraticar of all factors 
involve3 in deciding M the feasibility, type, a& extent o f  cleanup is needed 
pri& to initiatian oil ENC~ actiam, 
the amtext of an werall balancw of the costs a n i  twleffts. 

that e decisions mst be in 

B i o l w i d  Effectg: 
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assuIlled to apply to the 70th year for castant 

a long-lived radianuclidebwith lahq retenth time. 
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scobe of Guidance: 
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